Hyaluronan in part mediates IL-1beta-induced inflammation in mouse chondrocytes by up-regulating CD44 receptors.
Interleukin-1beta (IL-1beta) elicits the expression of inflammatory mediators through a mechanism involving the CD44 receptor. Hyaluronan (HA) depolymerization also contributes to CD44 activation. This study investigated the potential of HA fragments, obtained by hyaluronidase (HYAL) treatment, as mediators of CD44 activation on IL-1beta-induced inflammation in mouse chondrocytes. mRNA and related protein levels were measured for CD44, tumor necrosis factor-alpha (TNF-alpha), interleukin-6 (IL-6), matrix metalloproteinase-13 (MMP-13) and inducible nitric oxide synthase (iNOS) in chondrocytes, treated or untreated with IL-1beta, either with or without the addition of HYAL. The level of NF-kB activation was also assayed. CD44 mRNA expression was higher than controls in chondrocytes treated with IL-1beta. IL-1beta also induced NF-kB up-regulation and increased TNF-alpha, IL-6, MMP-13 and iNOS expression. Different effects resulted from HYAL treatment. Treatment of chondrocytes exposed to IL-1beta with HYAL synergistically increased the same parameters up-regulated by IL-1beta, while the same parameters were increased by HYAL in chondrocytes not exposed to IL-1beta but to a lesser extent. Specific CD44 blocking antibody and hyaluronan binding protein (HABP), which inhibit HA activity, were used to confirm CD44 to be the target of IL-1beta action through HA mediation. HA levels and molecular size further confirm the role of degraded HA. These findings suggest that IL-1beta exerts inflammatory activity via CD44 by the mediation of HA fragments derived from HA depolymerization.